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Abstract: We captured and attached radio transmitters to 223 male white-tail ed
deer (Cdocoileus virginianus) to nonitor their survival and dispersal in
Pennsyl vania. One hundred twenty-two (77 fawns and 45 adults) and 101 (72 fawns
and 29 adults) male deer were captured in Arnstrong and Centre counties,
respectively. As of 15 May 2004, 17 bucks in Arnstrong County and 14 in Centre
County had died. Pre- and post-hunting season deer hunter surveys were conducted
for the second of 3 years. Only those panel nenbers conpleting the first two
surveys were sent the pre-season survey, and only those panel nenbers conpleting
the pre-season survey were sent the post-season survey. Eighty-six percent of
panel mnenbers conpl eted the pre-season survey, and 88% of panel mnenbers conpl eted
t he post-season survey. Panel nenbers who continue to conplete surveys are kept
to nonitor trends in hunter opinion and attitude over tinme. In a separate

randomy chosen group for each survey, 67% and 70% responded to the pre-season
and post-season survey, respectively. The randonly selected group is chosen for
each survey to ensure that the estimates for a given point in time are
representative.

OBJECTI VES

1. To estimate survival and identify nortality causes of male white-
tailed deer from6 to 30 nonths of age.

a. Survival of nales from6 to 18 nonths of age will provide an
estimate of how many yearling males survive the hunting seasons under antler
restrictions. This information wll be wused, in part, to evaluate the
ef fectiveness of Pennsylvania s antler restriction regulations for protecting
year|ing bucks.

b. Survival of nmales from 19 to 30 nmonths of age will estinmate the
proportion of nales that survive consecutive hunting seasons. This infornmation
will quantitatively address survival rates of males, which will be used for
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nodeling herd dynanmics and to simulate population responses to proposed
management strat egi es.

c. For explanatory purposes, it is inportant to determ ne proximate
causes of nortality to individuals in a population. Further, this informtion
will facilitate refining managenent strategies. For exanple, m nimm point

restrictions may need to be adjusted if buck harvest rates do not significantly
decrease over tinme.

2. To nonitor novenents of nmale white-tailed deer from6 to 30 nont hs of
age. Sone nales are expected to disperse between 10 and 30 nonths of age
Information related to dispersal (distance, timng, and rates) nay explain
di fferences in behavior anbng deer popul ati ons occupyi ng di fferent |andscapes.
These novenent data nay be used to develop spatially explicit popul ation nodel s
and may assi st in devel oping transm ssion of disease nodels.

3. To nmonitor changes in age structure of antlered deer. W hypot hesi ze
the percentage of 2.5 years and older males in the adult nale population wll
increase as antlered harvest rates decrease over time. |n addition, behaviora

changes in the formof increased antler rub densities would be expected as adult
buck densities increase.

4, To evaluate hunter acceptance and satisfaction wth antler
restrictions. We anticipate hunter attitudes and satisfaction will change as
hunt er expectations change from an altered sex- and age-ratio in the pre-hunt
deer herd. This information will provide insight about hunter acceptance and
satisfaction of future changes in Pennsylvani a's deer nanagenent program

METHCDS

We used drop nets (Conner et al. 1987), rocket nets, and nodified C over
traps (O over 1954, MCullough 1975) baited with corn to capture deer. Deer
captured using drop-nets and rocket nets were sedated with a light, intranuscul ar
(I'M dose of xylazine hydrochloride (XYL) and face-masked. XYL was delivered via
hand syringe at about 0.6 ny/kg body wei ght, or about 20 ng for a fawn, 30 ng for
a yearling, and 40 ng for an adult. These dosages were well bel ow the dosage
recommended by Bubenik (1982) for imobilization of white-tailed deer using
xyl azi ne al one; conpl ete sedation was not required to facilitate handling deer
tangled in the nets. Deer captured with Cover traps were manually restrained
and face-masked.

After capture, all deer were fitted with an ear tag in each ear. Mal e fawns
were marked in one of 2 ways: wth an ear tag transnmitter in each ear or with 2
ear tags and a radio collar. Some males were fitted with a global positioning
(GPS) collar.

Deer held with rmanual restraints (by personnel or hobbling) were
imediately released after individual nmarkers were applied. Cheni ca
i mmobi |l i zati ons were antagonized with IMinjections of tolazoline hydrochloride
(TOL; 4.0 ng/kg) because it provides a nobre consistent antagoni sm of xylazine
t han yohi nbi ne hydrochl ori de (Kreeger 1996).

Radi omar ked deer were nonitored for survival at |east once per week after
capture. From March through May, telenmetry |ocations were obtained tw ce per
week to delineate honme ranges before the anticipated spring dispersal during late
May and June. Ground tracking was used whenever possible to |ocate deer, but
deer that could not be found with ground tracking were located via aerial
telemetry.
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W noni tored changes in age structure of antlered deer in two ways. First,
by conparing the proportion of adult nales captured during the post-hunt period;
and second, by looking at antler rubbing in the field. Antler rubbing is a
behavior in which adult males participate nore often than yearlings. If nore
adult males are present in the population then nore rubbing activity should be
detected (MIller et al. 1987, MIler et al. 1995). Density of antler rubs was
estimated using line transects and di stance sanpling (Buckland et al. 1993). Rub
densities were estimated on 2 areas (Mshannon State Forest, Centre County and
State Game Lands 256, Perry County) during 2003 and on one area (SGL 256) in
2004. Data from 2003 represents pre-antler restriction baseline information. Rub
densities were estimated using Program MARK (White and Burnham 1999).

A pre-hunting season and post-hunting season deer-hunter survey was nail ed
to a randomy selected group of hunters. Both surveys followed the procedures
described by Dillman (2000). The pre-hunting season survey was conducted during
Cct ober and November 2003. Only surveys received before or on the opening day of
gun season for deer were accepted for the pre-season survey. The post-hunting
season survey was sent out in February 2004.

The pre-season survey was designed to measure hunter’s attitudes regarding
antler restriction regulations in their second year, and to measure support for
t hem The post-season survey was to conpare hunters’ real experiences with
antler restriction regulations to those preconceived before the hunt. This is the
second year of post-treatnment data.

The survey was al so designed to nonitor changes in attitudes and opi nions
over time. Survey participants responding to the pre-treatmnment survey were kept
as part of a survey panel (LaPage 1994). Only those panel menbers who conplete
the series of 6 surveys will be used in the final analysis. A separate,
representative sanple of all license holders will also be used for each survey to
provi de accurate estinmates for a given point in time. The confidence interva

for the random sanple is +4% The confidence interval for the panel will depend
on the nunber of participants who conplete the series of surveys.

W mailed 2,313 and 2,127 surveys in the pre-season and post-season
mai | i ngs, respectively. 1In the pre-season nmailing 1,154 were nailed to pane
nmenbers, and 1,159 were randomy selected. In the post-season mailing 989 were
mail ed to panel nenbers, and 1,138 were randomy sel ected.

RESULTS

Ei ght hundred thirty-six deer were captured and rel eased in the 2004 wi nter
trapping season from 12 January-16 April (Table 1). This includes 257
recaptures. There were 122 (77 fawns and 45 adults) and 101 (72 fawns and 29
adults) individual male deer captured in Arnmstrong and Centre counties,
respectively. An additional 13 deer (11 juveniles and 2 adults) died from
trapping-related injuries. These deer were not included in Table 1. As of 15
May 2004 in Arnstrong County, 7 bucks (4 fawns and 3 adults; Table 2) had died of
causes not related to capture. In Centre County, 10 bucks (7 fawns and 3 adults;
Tabl e 2) had died of causes not related to capture and another 6 (6 fawns) had
lost their radiocollar or both ear tag transmitters. This loss of transmitters
seenms to be within the normal range.

Based on capture results, nunber of antlered males surviving the hunting
seasons appears to be increasing (Figure 1). In 2002, antlered males constituted
9% of total nmle captures. In 2004, antlered nmales accounted for 33% of tota
mal e captures.

Pre-antler restriction (2003) rub density was 3.02 (95% Confi dence |nterva
(A), 1.81 to 5.03) on Mdshannon State Forest and 6.34 (95% Cl, 4.07 to 9.88) per
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hectare on SG 256. In 2004, antler rub densities on SG 256 (4.43, 95% Cl 2.51
to 7.83) did not differ from 2003.

In the pre-season survey 989 panel nenbers (those responding to the first,
and second survey) responded, 3 were undeliverable, and 35 requested to be
del eted fromthe panel. After adjusting for undeliverable surveys, 86% (989 of
1,151) chose to remain as part of the survey panel. O the 1,159 hunters chosen
for the random sanple, 738 responded and 55 had undeliverabl e addresses, for a
67% (738 of 1104) response rate. |In the post-season survey to 868 panel menbers
(those responding to the first, second and third survey) responded, 1 was
undel i verabl e, and 39 requested to be deleted fromthe panel. After adjusting for
undel i ver abl e surveys, 88% (868 of 988) chose to remain as part of the survey
panel. O the 1,138 hunters chosen for the random sanple, 754 responded and 58
had undel i verabl e addresses, for a 70% (754/1, 080) response rate.

RECOMVENDATI ONS

1. Continue telemetry nmonitoring to neasure survival rates through the
foll owi ng year and di spersal paraneters during the fall 2004 dispersal period.

2. Annual changes in rub densities appear mininmal to date. As a result,
annual rnonitoring may not be warranted; however, conducting rub surveys every 2
to 3 years should be done to determine if a rub density increase occurred
followi ng antler restrictions.

3. Begi n data anal ysis of conpleted deer hunter surveys.

4, Conduct a pre-season deer hunter survey to evaluate satisfaction with
changes in deer hunting regul ations.

5. Conduct a post-season deer hunter survey to evaluate satisfaction
with changes in deer hunting regulations after the second year of inplenentation.

Conpl ete a prelimnary analysis of hunter satisfaction as measured
through 5 deer hunter surveys by January 10, 2005.

7. Conmplete a prelimnary analysis of hunter satisfaction as nmeasured
t hrough 6 deer hunter surveys by April 1, 2005.
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Table 1. VWite-tail ed deer

Centre counti es,

or older. Totals do not

is classified as an ani nal
include 13 trapping-related nortalities.
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captures (totals including recaptures reported in
parent heses) by sex and age class from 12 January-16 Apri
Pennsyl vania. An adult

2004 in Arnstrong and
1.5 years old

County
Sex/ age cl ass Ar mst r ong Centre Tot a
Mal e adults 45 (63) 29 (30) 74 (93)
Mal e fawns 77 (108) 72 (99) 149 (207)
Femal e adul ts 98 (152) 78 (112) 176 (264)
Femal e fawns 122 (187) 58 (85) 180 (272)
Tot al 342 (510) 237 (326) 579 (836)

Tabl e 2. Deat hs

of radi onmarked male white-tail ed deer
counties fromw nter 2004 capture through 15 May 2004.

in Armstrong and Centre

Count y
Cause of death Ar st rong Centre Tot a
Roadki | | 4 3 6
Capt ur e- Rel at ed 10 4 14
Poached 0 0 0
Red Tag Hunti ng 1 0 1
Predati on 0 1 1
Di sease 0 0 0
Mal nutrition 0 6 6
Unknown 1 0 1
Q her 1 0 1
Tot al 17 14 31
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Figure 1. Qut of all nales captured, the percent of adult bucks
captured 2002-2004.
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